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A CHALLENGE TO AMERICANS 


LSEWHERE in this issue there is an excellent article on the 

part the American drug industry is playing in bringing health 
to many of the less fortunate countries of the world. We were con- 
cerned particularly with the warning sounded by Dr. Kitchen against 
the practice of a few unscrupulous individuals guilty of shipping 
inferior drug products to the unsuspecting, yet needy, overseas. 
While this is not a common occurrence it is evidence of an attitude 
of mind all too common in the United States—one which is both 
shameful and has within it the seeds of our potential destruction as 
a great democracy. 

The United States, today, is engaged in a world struggle for 
the purpose of establishing that our form of a free society is superior 
to that which entails regimentation of the individual. 

Upon our success or failure in this enterprise depends not only 
our own future but that of many countries now faced with the neces- 
sity of choosing the pathway which their people should take. We, 
in the United States, are guilty of two great mistakes in our thinking. 
These are of such magnitude that when one envisions them in their 
true proportions it seems possible that they retard our cause more than 
all that is being done to advance it. 

The first of these mistakes is our “dollar philosophy.” Too many 
Americans feel secure in our financial power assuming that in world 
affairs we need only to loan or give away money and we at once 
have made secure friends and allies. Nothing could be further from 
the truth. In our private lives most of us have surely experienced 
the risk to true friendship which either charity or a financial obliga- 
tion entails. Often a man’s close friend when he becomes his debtor 
finds the friendship irksome and each becomes critical of the other. 
There is also a hidden resentment on the part of the receiver of 
charity. One’s self-respect is seriously challenged by charity and 
the gratitude which is offered to the giver is not always followed by 
a continuing period of good will. 
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There are many countries which need our aid and we cannot 
refuse it. The real challenge is to give it tactfully and with proper 
restraint. We must avoid at all costs the grandiose and arrogant 
manner of the king who casts a few pieces of silver upon his paupers. 

The second great mistake which we are likely to make is the 
assumption that there are several classes of mankind. Too often we 
think of ourselves as representing the élite of the world with many 
others classified as second-rate or even third-rate citizens or peoples. 
We put entirely too much emphasis on race, religion and country of 
origin, for these things are purely artificial differences in mankind, 
Our own treatment within our borders of negroes, the Chinese on 
the West Coast and Mexicans in the Southwest is proof of our 
attitude. Although we have made great progress in correcting 
this evil, it may be too little and too late. It is difficult to prove to 
Indians, Malayans, the Chinese and others that we love them as 
brothers when our own citizens with colored skins are not treated by 
many Americans as equals. 

Americans, who in the majority are Christians, find it difficult if 
not impossible to respect the religious beliefs of others and yet no one 
religion is on a firmer foundation than ahother, except in the minds 
of its followers. Americans are inclined to find great amusement 
in the social customs and dress of other peoples as if our society was 
distinguished by some divine guidance in these matters. 

These facts will to many readers be unpopular but it is too late 
to mince words. We can’t buy with money the friendship of other 
people and yet we must have it. It can be had if each of us will 
recognize what every true scientist knows—homo sapiens is a single 
species and the differences in its individual members are of no sig- 
nificance. We can have friends and loyal ones but only when and if 
we accept them as equals. The era of the suppression of the so-called 
“backward peoples” has ended. 

L. F. Tice 
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THE DEVELOPMENT OF RESISTANCE BY 
PSEUDOMONAS AERUGINOSA TO NEOMYCIN, 
STREPTOMYCIN AND CHLOROMYCETIN 


By Louis Gershenfeld and Joseph R. Guarini* 


MITH and Martin (1948) state that when bacteria are exposed 
S to the effects of a chemotherapeutic agent, 99 per cent of the 
organisms are killed and the survivors show characteristics which 
differ in one way or another from the parent strain (1). One dif- 
ference is the greater resistance shown by the bacteria to the chemo- 
therapeutic agent. Various theories have been proposed to explain 
this variability of the bacteria, but it is believed by most workers 
that the increased resistance is due to genetic mutation, even though 
the evidence in favor of this theory is indirect and not easily demon- 
strated (1). 

Bryson and Demerec (1950) found that resistance is established 
in bacterial cultures by the selective action of an environmental 
agent which eliminates all individuals except those able to survive 
by virtue of mutation to resistance (2). For such selection to be 
effective, it is necessary that the original bacterial culture consist 
of a variety of types, and careful study of large bacterial cultures 
have shown this to be true (2). Although the rate of mutation is 
low, the number of individuals in a bacterial culture is enormous, 
and, therefore, many mutants can always be found in a large colony. 
When sdme of the mutant types are relatively resistant to an anti- 
biotic, they and their progeny form the basis of a more resistant 
strain (2). 

It has been found that the resistance of bacteria to progressively 
toxic concentrations of an antibiotic agent will vary with the strain 
(3), some strains being readily inhibited by low concentrations of an 
antibiotic, while other strains show greater resistance. This may 
graphically be shown on curves plotted on the rising resistance of a 
bacterial culture upon repeated exposure to increasing concentrations 
of an antibiotic. 


s 


* Department of Bacteriology, Philadelphia College of Pharmacy and 
Science. 
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Many examples of investigations to ascertain the formation of 
bacterial resistance to various agents, including many antibiotics, are 
found in the literature (3) (4). 

Smith and Martin (1948) (1) report that several investigators 
including Miller (1947), Kushnick (1947) and Paine and Finland, 
demonstrated two types of resistance developed by Pseudomonas aeru- 
ginosa in the presence of streptomycin. The first type became re- 
sistant, but showed no great changes other than a decreased growth 
rate. Continued subculture in the presence of streptomycin resulted 
in the gradual development of resistance. The second type suddenly 
developed marked resistance, and required streptomycin as an €s- 
sential growth factor thereafter. 


Purpose 


The purpose of this investigation was to determine the maximum 
resistance of several strains of Pseudomonas aeruginosa when ex- 
posed to increasing concentrations of neomycin, streptomycin and 
Chloromycetin. 


Procedure 


A. Material: 


1. Culture tubes: 13 mm. by 100 mm., chemically clean, cotton 
plugged and sterilized in dry air oven (one hour at 170° C.). 


2. Pipettes: 
a. 10 ml.: Calibrated in 1 ml. graduations. 
b. 1 ml.: Calibrated in 0.1 ml. graduations. 


c. Kolmer 1 ml.: Caiibrated in 0.01 ml. graduations. To 
distribute antibiotic and medium. 


3. Medium: Brain-heart-infusion medium (Bacto) (5) was 
used. It was prepared both as a liquid broth and a solid agar medium 
with an adjusted pH of 7.5 (after autoclaving). This medium will 
be referred to hereafter as BHI broth or agar. The broth was tubed 
in 4 ml. tubes, 9.9 ml. tubes and 40 ml. bottles, then autoclaved 
for 20 minutes at 121° C. (15 pounds pressure). 
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4. Antibiotics: 


a. Chloromycetin, crystalline. Parke Davis & Co., Detroit, 


Michigan. Lot 15-379-116. 


b. Streptomycin (calcium-chloride complex). Merck & Co., 
Rahway, New Jersey. Lot 2223. 
c. Neomycin.* Commercial Solvents Corp., Terre Haute, 
Indiana. Lot J-500401. 


5. Pseudomonas aeruginosa cultures: Four strains of Ps. aeru- 
i ginosa were obtained from Dr. C. Clancy, Bacteriology Laboratory, 
Pennsylvania Hospital, Philadelphia. Each strain was rechecked and 
each proven to be a pure strain of Ps. aeruginosa (6) (7) (8) (9). 
The sources of the strains ** were: 


#1. Patient ASA—obtained from urine (Nov. 13, 1950). 
#2. Patient JWT—obtained from urine (Nov. 14, 1950). 
#3. Patient SAK—obtained from urine (Nov. 17, 1950). 
#4. Patient WRE-—-obtained from sputum (Nov. 13, 1950). 


Material from each original tube was inoculated onto a BHI agar 
slant and incubated 24 hours at 37° C. This was then stored at 
room temperature (approximately 22° C.). Every two weeks 
another agar slant was inoculated from the previous one to assure 
an abundant _and vigorous growth of the culture ready for use. 


| B. Methods: 


Each strain of Ps. aeruginosa was exposed to repeated increasing 
concentrations (as recorded later) of the three antibiotics (Chloro- 
mycetin, neomycin and streptomycin). The concentrations were 
gradually increased until the experimental results indicated that the 
particular strain had reached its maximum resistance. The experi- 
ments were repeated under identical conditions with all the strains 
of Ps. aeruginosa so that the end results could be compared and 
evaluated. The experimental results were then plotted as points on 
graphs and the resulting curves presented under the heading “An- 
alysis of: Data”. 


* Supplied by Dr. L. W. Smith, Medical Director, Commercial Solvents 
Company through Dr. C. Clancy. 

** Supplied by Dr. C. Clancy, Bacteriology Laboratory, Pennsylvania 
Hospital, Phila., Pa. 
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1. Stock solutions of each of the antibiotics were made. The 


concentration is reported in micrograms/ml. or y/ml. 


a. Chloromycetin: 250 mg./capsule = 250,000 y/capsule. 
Contents of capsule were dissolved in 5 ml. of ethyl alcohol and 
to this 5 ml. of BHI broth were added, resulting in 10 ml. of 
solution with a potency of 25,000 y/ml. This was referred to 
as C. Stock Soln. #1. 


b. Streptomycin: A vial containing 1 Gm. was diluced with 
20 ml. of BHI broth, giving a 50,000 y/ml. solution. This was 
referred to as S. Stock Soln. #1. 


c. Neomycin: A vial containing 104,000 units, with a po- 
tency of 131 units/mg. was used; this equaled 794 mg. or 
794,000 y/vial. To this were added 15.88 ml. of BHI broth, 
yielding a solution with a concentration of 50,000 y/ml. This 
was referred to as N. Stock Soln. #1. 


Before each test the stock solutions were diluted with BHI broth 
to a concentration most convenient for use. Each original stock solu- 
tion was kept refrigerated at 0° C. and thawed only immediately 
before the work period. 


2. To prepare the Pseudomonas aeruginosa cultures for use as 
an inoculum, 4 ml. portions of BHI broth were inoculated with one 
4 mm. loopful of culture from each of the original Pseudomonas 
strains, and then incubated at 37° C. for 24 hours. At that time, 
two 4 mm. loopfuls of inoculum were taken from each liquid culture 
and introduced into fresh 4 ml. portions of BHI broth. These also 
were incubated at 37° C. for 24 hours and the culture was then ready 
for use. 


3. An inoculum was prepared by adding 0.1 ml. of the second 
24 hour broth culture of Ps. aeruginosa to 9.9 ml. of BHI broth, 
yielding a 10° dilution of culture. One-half (0.5) ml. portions of 
this diluted culture were used as an inoculum in all the experiments 


(11). 


4. Every Ps. aeruginosa strain used in the experiment was ex- 
posed to increasing concentrations of the antibiotics in accordance 
with the following schedule (Table I). The amounts of each ma- 
terial necessary to complete a typical dilution schedule are indicated. 


Pe 
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TABLE I 


A Ditution SCHEDULE TO DETERMINE THE EXTENT OF RESISTANCE OF 
Ps. aeruginosa STRAINS ON INITIAL EXPOSURE TO VARYING 
CONCENTRATIONS OF CHLOROMYCETIN 


Tube # 1 2 5 ~@ 
*Soln. #2 
(2500 y/ml.) mi. 
**Soln. #3 
(250 y/ml.) ml. 04 
BHI Broth (ml.) 46 
Inoculum, Diluted 
10-2 (ml.) 0.5 0. 5 05 05 05 


Final Concentration 
(y/ml.) 10 2 30 50 75 100 150 200 


*Soln. #2 (2500 y/ml.) was a diluted solution of Chloromycetin prepared 
by adding 5 ml. of the Chloromycetin Stock Solution (la, Methods) to 45 ml. 
of BHI broth. 

** Soln. #3 (250 y/ml.) was prepared by adding 0.4 ml. of Soln. #2 to 
3.6 ml. of BHI broth. 


30 
20. A4 


5. The tubes of Ps. aeruginosa-antibiotic dilution mixtures were 
incubated for 24 hours at 37° C. and examined macroscopically for 
the presence or absence of growth. Visible growth was indicated by 
turbidity, a thick pellicle, or a heavy sediment, with a bluish-film 
which crept slightly up the sides of the culture tube above the layer 
of liquid. ' Negative growth was recorded by a clear and non-turbid 
medium. An inoculum (4 mm. loopful) was taken from the last 
tube showing growth (each strain) and was used to inoculate tubes 
of BHI broth. These inoculated tubes were then incubated ai 37° 
C. for 24 hours and constituted a “rest phase,” or period of growth 
in antibiotic-free medium. Cultures from each of these tubes were 
diluted 1:100 with BHI broth and served as inoculum for dilutions of 
neomycin, streptomycin and chloromycetin, prepared so that each 
dilution of antibiotic contained a concentration progressively greater 
than that in the preceding schedule (Table I}. 


6. Solutions and dilutions of the antibiotics employed were pre- 
pared so that the desired concentration was in a volume of less than 
0.5 ml. and the total volume was adjusted to 0.5 ml. by the addition 
of BHI broth. To the 0.5 ml. portions, 0.5 ml. of inoculum of 
Ps, aeruginosa was added, resulting in a final volume of 1 ml. The 
concentration of antibiotic in every tube is reported in terms of y/ml. 
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Findings 
TABLE II 


1, INCREASE OF RESISTANCE TowArp THrEE ANTiBIOTICS BY Pseudomonas 
STRAINS, FROM INITIAL Exposure To FINAL MAXIMUM RESISTANCE 


Pseudomonas 


aeruginosa Chloromycetin Neomycin Streptomycin 
strains Initial Maximum Initial Maximum Initial Maximum 


#1 150 1200 10 3800 25 
#2 100 1400 10 3000 10 
#3 100 1300 50 250 25 
#4 75 1000 75 2800 10 


Chloromycetin: 


Strain #1 increased its resistance from 150 y/ml. 


tially) to 1200 y/m!. maximum. 


Strain #2 increased its resistance from 100 y/ml. 


tially) to 1400 y/ml. maximum. 


Strain #3 increased its resistance from 100 y/ml. 


tially) to 1300 y/ml. maximum. 


Strain #4 increased its resistance from 75 y/ml. 


tially) to 1000 y/ml. maximum. 


Neomycin: 


Strain #1 increased its resistance from 10 y/ml. 


tially) to 3800 y/ml. maximum. 


Strain #2 increased its resistance from 10 y/ml. 


tially) to 3000 y/ml. maximum. 


Strain #3 increased its resistance from 50 y/ml. 


tially) to 250 y/ml. maximum. 


Strain #4 increased its resistance from 75 y/ml. 


tially) to 2800 y/ml. maximum. 


Streptomycin: 


Strain #1 increased its resistance from 25 y/ml. 


tially) to 900 y/ml. maximum. 


Strain #2 increased its resistance from 10 y/ml. 


tially) to 900 y/ml. maximum. 


Strain #3 increased its resistance from 25 y/ml. 


tially) to 1100 y/ml. maximum. 


Strain #4 increased its resistance from 10 y/ml. 


tially) to 1000 y/ml. maximum. 
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2. One graph for each of the four Ps. aeruginosa strains tested 
against Chloromycetin, neomycin and streptomycin is presented 
(Graphs I, II, III, IV). 


Summary and Conclusions 


1. The resistance of four strains of Ps. aeruginosa was developed 
by exposing the strains to repeated, increasing concentrations of 
Chloromycetin, neomycin and streptomycin, using the serial dilution 


method (12). 


2. The concentrations of antibiotics were increased until each 
strain of Ps. aeruginosa had developed maximum resistance and 
would not grow in BH medium containing greater concentrations of 
the antibiotic. 


3. With Chloromycetin, it was found that strain #1 increased in 
resistance from 150 y/ml. to 1200 y/ml.; strain #2 increased 
from 100 y/ml. to 1400 y/ml.; strain #3 increased from 100 
y/ml. to 1300 y/ml.; and strain #4 increased from 75 y/ml. to 
1000 y/ml. 

With streptomycin, strain #1 increased in resistance from 
25 y/ml. to 900 y/ml.; strain #2 increased from 10 y/ml. to 900 
y/ml.; strain #3 increased from 25 y/ml. to 1100 y/ml.; and strain 
#4 increased from 10 y/ml. to 1000 y/ml. 

With neomycin, strain #1 increased its resistance from 10 y/ml. 
to 3800 y/ml.; strain #2 increased from 10 y/ml. to 3000 
y/ml.; strain #3 increased from 50 y/ml. to 250 y/ml.; and 
strain #4 increased from 75 y/ml. to 2800 y/ml. 


4. The experimental results indicated that the four strains of 
Ps. aeruginosa tested were capable of developing considerable re- 
sistance to Chloromycetin, neomycin and streptomycin. Upon initial 
contact with the three antibiotics, only slight resistance was evidenced 
by all the Ps. aeruginosa strains. Following a series of exposures to 
increasing concentrations of the three antibiotics mentioned, the maxi- 
mum resistance shown by all four strains was considerably greater. 


GRAPH #1 


INCREASE OF RESISTANCE BY. PS. AERUGINOSA (STRAIN #1) NEOMYCIN 
UPON EXPOSURES TO INCREASING CONCENTRATIONS OF THREE ANTIBIOTICS 
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GRAPH #2 


INCREASE OF RESISTANCE BY PS. AERUGINOSA (STRAIN #2) 
UPON EXPOSURES TO INCREASING CONCENTRATIONS OF THREE ANTIBIOTICS 
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GRAPH #3 


INCREASE OF RESISTANCE BY PS. AERUGINOSA (STRAIN #3) 
UPON EXPOSURES TO INCREASING CONCENTRATIONS OF THREE ANTIBIOTICS 
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GRAPH #4 


INCREASE OF RESISTANCE BY PS. AERUGINOSA (STRAIN #4) 
UPON EXPOSURES TO INCREASING CONCENTRATIONS OF THREE ANTIBIOTICS 
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THE WORLD HEALTH, MARKET AND POLITICAL 
IMPLICATIONS OF INTERNATIONAL RESEARCH * 


By Delmas K. Kitchen, M.D.** 


HE “incubation time” of an infectious or transmissible disease 

is the period between the implanting of the infection and the ap- 
pearance of its clinical manifestations. The incubation time of many 
highly infectious diseases throughout the world, often amounts to 
a period of from five to ten days following exposure. Air travel 
has now made it possible to journey from or to any part of the civi- 
lized world, or, indeed encircle it within the time of the incubation 
period of many of these killers. These are present in the mag- 
nitude of hundreds of millions of cases, far and beyond the borders 
of the continental United States. It requires little imagination 
to foresee the obvious dangers of the transmittal of some of these 
infections during their incubation periods. Therefore, the fact that 
a communicable disease in one region may constitute a threat to any 
other part of the world, automatically makes efforts to improve 
world health equally as important as our continuous problem of 
combating diseases at home. We can no longer assume an attitude 
of safety-by- mere attempts to prevent the entry of disease at our 
borders. This is not always possible and makes mandatory destruc- 
tion at the point of origin. A policy of isolationism in the matter of 
disease control is not only shortsighted, but extremely dangerous. It 
may prove of little eventual importance to us as a nation to eradicate 
many of our diseases at home, if concomitantly, we do not effect a 
lowering of those disease rates abroad, particularly in areas im- 
mediately adjacent to us. 

In my frequent discussions of this problem of world health with 
certain executives in the drug industry, I am impressed by their 
lack of information on the prevalence and incidence of diseases in 
other lands. I am often amazed by the expressed feeling in our in- 
dustry that the age of antibiotics has relegated infectious diseases to 


* Adapted from an address given before The Proprietary Association’s 69th 
Annual Meeting, Biltmore Hotel, New York, N. Y., May 15, 1951. 


** Vice President and Chief Medical Counsel of Bristol-Myers and Affiliated 
Companies. 
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a minor role in world health problems. Many are apparently prone 
to overlook, either by misinformation or lack of information, the 
amount of infectious disease that remains despite the “miracle drugs.” 
For example, it is estimated that approximately 300 million cases of 
malaria occur in the world each year, with about three million deaths. 
Tuberculosis, while for some time on the decrease in our United 
States, infects approximately 50 million people per year elsewhere 
in the world and exacts a toll of about five million deaths annually. 
Venereal diseases which are always given a high priority in any 
public health control program are among our most crippling ill- 
nesses. Syphilis, though markedly decreasing in the United States, 
still infects an estimated 50 million people in the world exacting about 
two million deaths and resulting in about one million babies with 
congenital syphilis. All of this obtains despite our having a positive 
cure for the disease which may be effected in a very brief period 
of time, providing the infection is attacked in its reasonably early 
stages. Diseases such as plague, leprosy, bilharziasis, leishmaniasis, 
and filariasis are only representative of a large group of diseases for 
which there is no certain cure or absolute prevention. It is estimated 
that filariasis alone infects over 200 million per year. Cholera, 
smallpox and typhus are diseases that result in a tremendously high 
death rate, and yet a high degree of protection in the form of im- 
munization has been established for this group for many years. 
There exist entire countries within a short flying distance from the 
United States where smallpox immunization has never been in- 
stituted on a national scale. 

Surveys which I have been commissioned to make by my com- 
pany and a number of countries since World War II have empha- 
sized the tremendous problem confronting both individual countries 
and the world, in regard to the improvement of health. These sur- 
veys have taken me throughout Middle America, the West Indies, 
Scandinavia, Continental Europe, part of Africa and the Near East. 
Therefore, many of my comments are based on “on-the-spot” observa- 
tion. It is my hope in this discussion to indicate the position of 
our industry in the matter of the salvaging of world health, and 
where, and how, we might best direct our efforts to the attack. Be- 
fore entering into this phase, I would like to review briefly some 
of the steps that have been taken in the past to improve world health 
and explain the activities of some in the international organizations 
that have been created for this purpose. 
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Approximately 100 years ago, the first attempt toward the or- 
ganization of an international health effort took place at a conference 
in Paris, during which a number of countries agreed on measures to 
inhibit the spread of epidemic diseases. Ten conferences later, in 
1881, very little had been accomplished and it was realized that inter- 
national health agreements alone did not constitute the insurance that 
health would be improved. The first positive movement to organize 
the effort was made by the creation of the International Sanitary 
Bureau in 1902, which in 1924 became the present Pan-American 
Sanitary Bureau. This is a technical international organization di- 
rectly responsible to its member countries through a body of technical 
representatives from these countries. It, therefore, has no direct 
responsibility to, or guidance from, the Pan-American Union. This 
inter-governmental and non-political control is important for au- 
tonomy of action in matters pertaining to health, since operations 
are not limited and guided by political philosophy on subjects un- 
related to, health considerations. It is under the able directorship 
of Dr. Fred Soper. The next of the international health organiza- 
tions was the Health Section of the League of Nations created in 
1922. Because it was not an autonomous organization but was 
largely guided by the dictates of the League, its efforts in promoting 
world health were correspondingly limited. 

Numerous other international organizations, which deal either 
wholly or in part with health, came into being following the Inter- 
national Sanitary Bureau, notable among which have been the Inter- 
national Health Division of the Rockefeller Foundation, The Ameri- 
can International Institute for the Protection of Childhood, The 
Institute of Inter-American Affairs, the United Nations International 
Children’s Emergency Fund, The World Health Organization, and 
recently the various technical assistance programs of the Point Four 
Program and United Nations variety. Many of these are so con- 
flicting in scope and jurisdiction that time does not admit a descrip- 
tion of their activities. Indeed, it is doubtful to me if all of their in- 
dividual objectives have been clearly formed, or are clearly under- 
stood, by the directing agencies themselves. 

Perhaps the most important single change in thinking in the 
matter of international health control has come about in the last 
decade. This has been a final realization that health measures can- 
not be developed and applied to the individual community or country 
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without being accompanied by similar advances in nutritional, hous- 
ing, educational, and economic spheres. 

The World Health Organization was established to a great ex- 
tent on this philosophy by the first World Health Assembly held in 
San Francisco in September, 1948. It and the Pan-American Sani- ° 
tary Bureau, are responsible for certain features of health improve- 
ment of a country and inter-country nature. It is not designed to 
conflict in any way with the democratic principles of the practice 
of medicine as a private career for the individual. With a total 
membership of 76 countries from all parts of the world, it is one of 
the largest of the so-called “specialized agencies” of the United Na- 
tions. Membership in WHO, however, is not limited to the United 
Nations but is open to every country of the world and it hopes 
eventually to have representatives from all peoples of all races. The 
constitution of WHO states that, 


“The health of all people is fundamental to the attainment of 
peace and security, and is dependent upon the fullest coopera- 
tion of individuals and states.” 


In 1949 in Paris the Secretary-General of the United Nations and the 
Heads of its various specialized agencies issued the following state- 
ment which expresses our current position well: 


. the United Nations and specialized agencies are founded 
upon the principle that lasting world peace can only be achieved 
and maintained by world organization and that world problems 
like diseases, hunger, ignorance, and poverty, which recognize 
no frontier, can never be overcome unless all the nations join 
universal efforts to that end.” 


The WHO table of functional operations indicates its scope and 
universality. It has not been possible in so short a period of time 
to instigate wide-scale projects in all of the sectional activities of 
the various divisions. Therefore, priority has been given to those 
problems considered most pressing and to those which the organiza- 
tion is best geared to deal with at this stage. These include the 
attacks on malaria, tuberculosis, venereal disease, maternal and child 
health, and nutrition. In addition, the training program of the 
division on Professional and Technical Education has intensified its 
work on the exchange of scientific information, training through 
fellowships and the like. A new and fantastic activity has been the 
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creation of a service for the international dissemination of health in- 
formation by several means including shortwave radio. Every hour 
of the day and night, throughout the world, all types of health in- 
formation are beamed directly to health services of every country, to 
ships at sea, and to all points where migration and quarantine are 
of importance. Thus, it is now possible for information concerning 
the nature, time, place, etc. of the outbreak of any highly contagious 
disease such as plague, cholera, smallpox, etc., to be known throughout 
the world in a matter of hours after its discovery, enabling all types 
of legal, precautionary, and/or treatment measures to be placed in 
effect. The very existence of this service is impressive proof of the 
urgency of the problem of the improvement and control of world 
health. 

Malaria has been attacked with great intensity and the mosquito 
eradication technique being employed is resulting in almost total dis- 
appearance of the disease from many areas in a number of countries. 
The fighting of tuberculosis has resulted in the mass testing of no 
less than 30 million children, with actual vaccination of 20 million 
of these throughout the world. This is a magnificent beginning but 
still far from adequate to complete the task. 

The world’s first wholesale eradication program, based on the 
treatment of an entire infected population for yaws, got under way 
in the Republic of Haiti on July 20, 1950, where this disease is 
present in a very high percentage of the rural population. To date, 
over 400,000 -people have been treated by a single injection of 
procaine penicillin in oil with aluminum monostearate. This 
pilot therapeutic eradication project, financed largely by funds from 
the United Nations International Children’s Emergency Fund 
(UNICEF) has led to the instigation of additional and similar 
eradication projects in Indonesia, Thailand, Iraq, Egypt and else- 
where. 

Despite these early achievements the USSR, Poland, Czechoslo- 
vakia, Bulgaria, Hungary, Albania, and Nationalist China have in- 
dicated their intention of withdrawing. This strange course of action 
has been taken despite the fact that many projects were in effect in 
several of the communist satellite states. 

Inadequate financial backing has impeded the efforts of many 
international health organizations. The budget for the World Health 
Organization for 1951 is only $6,200,000 which amount, represents 
the total contributions from the member nations; and by no means, 
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will every member nation make a contribution. It is probable, but 
not certain, that WHO may receive additional sums from the United 
Nations program of Technical Assistance for Economic Development. 
The shortage of funds makes it necessary for WHO to seek aid 
elsewhere. Many of the larger field projects have been underwritten 
by funds supplied directly from UNICEF, a special agency for the 
U. N. and not a technical organization. 

With a budget of between six and seven million dollars for 1951, 
WHO is expected to direct the riddance of area after area of diseases 
to enable economic recovery and increased productivity of these 
lands. Compare this to the health program of the City of New York 
alone where a total budget of 17 million dollars was projected for 
1951! The Pan-American Sanitary Bureau, with a similar respon- 
sibility in this hemisphere, has a total budget for 1952 of only 
$2,500,000. This is far less that the amount necessary to carry out 
all of its most important health improvement works. The problem 
of additional finances in both WHO and the Pan-American Sanitary 
Bureau rests with the member nations who must eventually realize 
that effective disease eradication calls for acceptance of at least a 
minimal financial responsibility. 

Opportunities exist for the drug industry to influence and im- 
prove world health, both independently and in collaboration with 
international health organizations. Also there is a very real social 
and moral obligation to better the world in matters of health and 
serenity on the part of industry in this effort; a duty that must be 
fulfilled. 

While inter-governmental health organizations are becoming in- 
creasingly more efficient in the matter of putting into practice new 
methods of treatment, vector eradication and hygienic measures de- 
signed to improve world health, they are not specifically designed to 
carry out fundamental research. Therefore, much of the basic tech- 
nical knowledge necessary must be the result of research that is best 
performed elsewhere, as in universities, foundations, and especially 
industry. Fundamental investigations leading to feasible methods for 
prevention, cure, and possibly eradication of such diseases as brucel- 
losis, typhus, syphilis, yaws, pinta, bejel and others were either per- 
formed directly, or guided by industrial research organizations. The 
commercial benefit to industry from such discoveries is well known 
while, at the same time such advances have resulted in the salvage of 
health for millions. The array of various diseases still awaiting a 
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solution either by immunization or therapy is enormous. Many of 
our drug manufacturers today remain unmindful of this tremendous 
antapped world-wide drug market that is yet to be created. Indeed, 
many of our manufacturers remain in ignorance of the potential world 
drug market created by diseases which either may be prevented or 
cured, by the use of products that now exist! 

The drug and allied industries should survey the existing fields 
for application of international research efforts directed toward the 
control of diseases of global importance and design research progranis 
toward their solution. The mass treatment eradication projects 
mentioned above now going forward in the Republic of Haiti, In- 
donesia, etc., may serve as an example of the vision of at least one 
company, my own, in this respect. The investment in our research 
efforts in Haiti, Mexico, Israel, India, etc., has resulted in widely in- 
creased usage of penicillin and other antibiotics which has reflected 
directly or indirectly to the commercial advantage of producers of 
these and other allied products. Additional markets can be created 
in a related manner if more action and planning is given to the dis- 
eases of other areas of the world. With each new expansion of world 
health activities by the international health organizations, entirely 
new markets are created. One may draw attention to a small 
country like Paraguay where American export was practically non- 
existent until the Pan-American Sanitary Bureau instigated health 
improvement procedures. Now there is a demand for many types 
of drugs and-equipment for laboratory use, various heavy chemicals 
for insect efadication, etc. 

A continuation of inertia in investments for international re- 
search may conceivably result in the loss of a substantial portion of 
our markets abroad. Since the advent of our “bold” Point Four and 
other related technical assistance programs a number of countries 
have begun to consider utilization of funds available by these agencies 
for the creation of self-sufficiency in drugs and similar products. It is 
my understanding that Indonesia has already made a formal request 
to the Economic Cooperation Administration for the construction of 
a large penicillin plant by American technical assistance money! 
Thailand, is also interested in following with a similar request, and 
Ceylon is in the process of discussing the advisability of requesting 
a plant for the production of DDT from funds of this type. These 
are American Tax dollars! American firms have been discouraged 
from the erection of production units abroad due to such reasons as 
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the unsettled world political situation, the possible imminence of a 
third World War, and the matter of currency exchange restrictions. 
It would seem that if American funds are to be spent in underwriting 
technical assistance to the extent of the erection of actual production 
units, our industry might well consider discussing this matter among 
ourselves and our government with a view to arriving at a solution 
and agreeing what our course and recommendations should be. 

Regardless of what steps private industry takes to influence 
World Health, it is certain that diseases and their eradication are 
changing the peoples of the globe socially, economically, and _politi- 
cally. I know of no better example to cite than that of malaria which 
in itself has been directly responsible for a turn in the world’s history. 
The very life and existence of many countries depends on the solu- 
tion of the malaria problem. Present prospects are that, barring an 
international conflict, the disease will be practically non-existent in 
most parts of the world in a much shorter period of time than might 
be visualized by most of us. 

The acceleration of the anopheles mosquito eradication work 
since World War II has no counterpart in history. Today DDT is 
a very scarce product. This scarcity has occurred in spite of the 
warnings two years ago from the interrlational health organizations 
to prepare for a greatly increased demand for its production. This 
critical shortage, plus labor strikes, in plants producing intermediates, 
and chlorine, was necessary to awaken industry to the necessity of 
tooling for expansion. America with an 80 percent production of 
DDT might now easily lose the millions of pounds increase in its 
production necessary for the future. 

In closing, I would like to acquaint you with the activities of a 
few individuals or firms who either are not members of or do not 
belong to our industry, who have engaged in a practice which is in- 
compatible with sound business principles and is a bad example of 
helping retard our efforts to defeat communism abroad. In recent 
weeks orders from an American firm for over 100,000 vials of a 
medical product were canceled in Bangkok, Thailand because of in- 
ferior quality. The product could not have met pharmacuetical 
standards in the United States. 

I have personally seen an almost identical incident in Rome. In 
this case, over 100,000 vials of a product for intravenous and intra- 
muscular use had been sold which was so poor in quality as to be 
non-markatable in the United States. 
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Afghanistan was supplied with huge amounts of a product which 
was outdated at the time of purchase and today is forced to make 
use of it in the best way possible, although there is no knowledge of 
the extent of its ineffectiveness. 

I have recently learned on good authority that in Peiping, China 
today, a large industrial exposition is being held describing and ex- 
tolling the industry of the new Red China. Included is a large drug 
exhibit attempting to demonstrate the inferiority of American drugs 
with actual examples of inferior American merchandise on display. 

It is unnecessary to draw the attention of this group to these 
evils. It is not only a stupid business procedure but excites an an- 
tagonism and distrust difficult to overcome and not easily forgotten 
among those whose good will we, as a nation, are striving to culti- 
vate. It seems to me that the drug industry should cooperate to the 
fullest with those concerned in the Federal Government to strengthen 
our present laws and regulations to make the export of inferior drugs 
impossible by these few unscrupulous practices. 

I have attempted to express in this discussion feelings that have 
been the result of personal experiences. I am certain that the social, 
economic and educational impact on areas that are being rid of 
pestilence will inevitably result in closer political cohesion of these 
countries with the American way of life. It has long been recog- 
nized that unhealthy nations, like unhealthy individuals, are non- 
productive and prone to be politically unstable and reactionary. The 
all-out plan of the mass feeding of large areas of the world with the 
idea of buying democracy is doomed to failure without an equally in- 
tensive effort being made to rehabilitate these populations into 
healthy states. Thus far, in comparison with minimal needs, this 
effort is infinitesimal. This problem is universal and the improve- 
ment of world health is as necessary to world peace and prosperity 
as are all the international treaties and political machinations directed 
toward the abolition of war. It is a responsibility not only of con- 
tinents, countries, municipalities and individuals but, in the United 
States, a responsibility of private industry. 
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BACTERIAL VARIANTS PRODUCED IN CULTURE 
MEDIA CONTAINING 2,3,5-TRIPHENYLTETRA- 
ZOLIUM CHLORIDE 


By Louis Gershenfeld and Lester S. Weber, Jr. * 


HE term variation was used by de Kruif (1) and its use ex- 
tended by Hadley (2, 3), to denote the appearance, in a pure 
culture, of types which differ in several characteristics from those 
of the parent type. The term variation has been given to those 
changes which involve a change in colony type from smooth (S) 
to rough (R) or mucoid (M) and intermediate (1). 

Huddleson and Baltzer (4) showed that when different species 
or varieties of bacteria are grown as separate colonies on a clear 
agar medium, such as tryptose agar, containing 0.01% or less of 
triphenyltetrazolium chloride, the colonies of each will develop either 
a different shade of red coloring or a similar shade of red together 
with a different pastel color in the borders of the colonies. The 
pastel colors give the most pronounced differences and are observed 
as tints of green, blue, red or yellow. These workers also found that 
the color differences exhibited by colonies of distinct species of 
bacteria or their different phases of growth on a medium containing 
tetrazolium chloride are due to variations in the ability of their 


enzyme systems to reduce the compound to insoluble red triphenyl 
formazan. 


Purpose 


The purpose of this study was to observe whether bacterial vari- 
ants are produced by Staphylococcus aureus in a culture medium con- 
taining 2,3,5-triphenyltetrazolium chloride (tetrazolium chloride). 


Experimental 


The liquid culture medium used to grow the test organisms, and 
hereafter referred to as the “liquid medium”, contained 3 Gm. of 


* Department of Bacteriology, Philadelphia College of Pharmacy and 
Science. 
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Bacto-Beef-extract (Difco) and 5 Gm. of Bacto-peptone in sufficient 
distilled water to make 1000 ml. Sterilization was in the autoclave at 
121° C. for twenty minutes. The final reaction of the medium was 
pH 68. 

Four strains of Staphylococcus aureus obtained from the bac- 
teriological laboratory of Chestnut Hill Hospital, Philadelphia, Pa. 
were used as the test organisms. They were: 


#3 isolated from a sinus infection 
#5 isolated from a boil 

#13 isolated from a mastoid infection 
#16 isolated from a mastoid infection 


Numbers 3 and 5 were coagulase positive, and numbers 13 and 16 
were coagulase negative. Each strain of S. aureus used was trans- 
planted every two days into a tube containing 10 ml. of liquid medium. 
The temperature of incubation was 37.5° C. The coagulase test 
was carried out in small test tubes (3 x 3¢ inches) by mixing fresh 
diluted human plasma (0.2 ml. plasma to 0.2 ml. 0.9% saline) with 
a heavy bacterial suspension, and incubated in a water bath (37.5° 
C.) for 12 hours (5). 

The solid culture medium contained 20 Gm. of Bacto-tryptose, 
1 Gm. of Bacto-dextrose, 5 Gm. of sodium chloride (c.p.) and 20 
Gm. of Bacto-agar in sufficient distilled water to make 1000 ml. 
Sterilization was in the autoclave at 121° C. for twenty minutes. The 
final reaction of the medium was pH 6.9. 

A stock solution of 1% tetrazolium chloride* was prepared in 
distilled water and sterilized in the autoclave at 121° C. for 15 
minutes. Three-tenths ml. of the 1% solution was added to 100 
ml. of melted agar at 45° C. and mixed well just before pouring into 
Petri dishes. 

A loopful of bacterial suspension from a 2-day-old broth cul- 
ture of the test organism was streaked on an agar plate, containing 
the tetrazolium chloride, and incubated at 37.5° C. for 48 hours. The 
resulting colonies showed differences in red color and were picked 
off and incubated, each into a tube of liquid medium. After incu- 
bation for two days at 37.5° C. a loopful of bacterial suspension from 


* Obtainable from the Paul-Lewis Laboratories, Inc., Milwaukee, Wis- 
consin, 
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each broth tube was streaked onto an agar plate containing tetra- 
zolium chloride, incubated at 37.5° C. for 48 hours and the resulting 
colony characteristics recorded. Each of the four strains of the 
organism used was treated as herein noted. 

The color patterns and differences of bacterial colonies were 
examined on agar Petri plates under a low power dissecting micro- 
scope, using reflected oblique light, focused by a concave mirror 
placed in front of the microscope (4). 


Findings 


The results of this investigation are given in the following tables. 


TABLE I 


Description of Bacterial Variants of Staphylococcus aureus Grown 
on Culture Medium Containing 2,3,5-triphenyltetrazolium chloride 
(inoculum from 2-day-old culture). 


Size Range { Resulting Colors (6) 
Strain (diameter inmm.) Phase Central Peripheral 
16 0.7 to 1.0 Smooth Red, Light Rose 
(Broken Tone) Tinted 
1.0 to 1.1 Smooth Red, Light Rose 
(Broken Tone) Tinted 
0.6 to 1.0 Smooth Violet-Red, Rose 
Tint 1 Tinted 
Pin-point Smooth Violet-Red, Rose 
Tint 2 Tinted 
1.2 to 1.5 Smooth Yellow-Orange, Orange 
Normal Tone Tinted 
0.8 to 1.5 Smooth Orange, Orange 
Normal Tone Tinted 
1.0 to 1.2 Smooth Yellow-Orange, Orange 
Normal Tone Tinted 
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TABLE II 


Description of Bacterial Variants of Staphylococcus aureus Grown 
on Culture Medium Containing 2,3,5-triphenyltetrazolium chloride 
(inoculum from 2-day-old culture of variants described in Table 1). 


Size Range Resulting Colors (6) 

Strain (diameterinmm.) Phase Central Peripheral 
16 0.5 to 0.7 Smooth Red, Light Rose 
(Broken Tone) Tinted 
0.7 to 1.0 Smooth Orange-Red, Light Rose 
(Broken Tone) Tinted 
1.0 to 1.1 Smooth Red, Light Rose 
(Broken Tone) Tinted 
0.6 to 1.0 Smooth Violet-Red, Rose 
Tint 1 Tinted 
Pin-point Smooth Violet-Red, Rose 
Tint 2 Tinted 

1.3 to 1.6 Smooth Yellow-Orange, Orange 
Normal Tone Tinted 

1.2 to 1.6 Smooth Orange Orange 
Normal Tone Tinted 

1.0 to 1.2 Smooth Yellow-Orange, Orange 
iy Normal Tone Tinted 
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Summary and Conclusions 


1. Coagulase positive and coagulase negative strains of Staphylo- 
coccus aureus were grown on Bacto-tryptose agar surfaces, which 
contained 0.003% of 2,3,5-triphenyltetrazolium chloride. 


2. The colonies on agar were examined under the low power ob- 
jective of a dissecting microscope. 


3. Bacterial variants are produced by Staphylococcus aureus 


when grown in culture medium containing 2,3,5-triphenyltetrazolium 
chloride. 


4. Differentiation of variants is possible by colony size, color 
produced in central area and shade of coloring in the border of the 
colony. 
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5. Coagulase-positive strains of S. aureus can be differentiated 
from coagulase-negative strains of S. aureus by observing the color 
produced in the central area of colonies grown on tryptose agar 
containing 0.003% of 2,3,5-triphenyltetrazolium chloride. 


All cultures of coagulase-positive strains examined produced 
orange colors in the central area of the colony. 


All cultures of coagulase-negative strains examined produced 
rose colors in the central area of the colony. 
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SELECTED ABSTRACTS 


Use of a Cinchoninic Acid Derivative in Collagen Diseases. 
Rennie, J. B., Milne, J. A., and Sommerville, J. Brit. Med. J. No. 
4703 :383 (1951). <A cinchoninic acid derivative, 3-hydroxy-2- 
phenyleinchoninic acid (H.P.C.), was administered to 4 patients 
with rheumatic fever, 2 with polyarteritis nodosa, 3 with scleroderma, 
and 3 with lupus erythematosus. The drug was given in a dose of 
20 mg. per Kg. of body weight, orally, each day. In some instances 
the dose was increased to 40 mg. The period of administration was 
for one week in seven of the patients and for two to three weeks in 
the rest. 

Among the four patients with rheumatic fever there was a rapid 
disappearance of fever and joint pains. Two patients relapsed when 
therapy was withdrawn but one responded to a second course of 
H.P.C. and the other to a course of aspirin. Of the two patients with 
polyarteritis nodosa one showed striking improvement. The authors 
were particularly pleased with the results obtained in the 3 patients 
with scleroderma, a condition very refractory to any known treat- 
ment. One patient experienced a striking improvement which con- 
tinued but the other two showed a definite relapse following the with- 
drawal of-therapy. The 3 patients with lupus erythematosus gave 
little evid¢nce of improvement and any gain was not maintained. 

The toxic reactions from the drug were few and not severe. 
Vomiting was encountered in 3 patients and diarrhea in 4 patients 
but in no case were the symptoms sufficient to require withdrawal of 
treatment. The authors concluded that the side reactions were less 
frequent and less severe than those which may follow the administra- 
tion of sodium salicylate. 


Chemotherapy in Cholera. Lahiri, S.C. Brit. Med. J. No. 
4705 :500 (1951). <A total of 268 patients with cholera were given 
in rotation sulfaguanidine, formosulfathiazole, or formosulfacetamide. 
The sulfonamides were given in a dose of 4 Gm. initially followed 
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by 2 Gm. every four hours night and day until the symptoms subsided 
or until the stools were free of Vibrio cholerae. Adjuvant treatment 
was given as required. Such treatment included intravenous saline, 
glucose, and gelatin; atropine sulfate, nikethamide, and theophylline. 

In this series the sulfonamides did not produce any beneficial 
effect on the course of the disease, in fact, the death rate was higher 
among those patients receiving the chemotherapeutic agents. Cir- 
culatory failure was the primary cause of death and uremia was 
second. The latter cause was higher among the patients receiving 
the condensation products of formaldehyde and the sulfonamide. 

The author discussed the fact that any chemotherapeutic agent 
which will be effective in cholera must have a very quick action, much 
quicker that the sulfonamides tested in this series. The sudden 
onset of the symptoms of this disease with its profuse vomiting and 
purging makes rapid action essential for any effective chemotherapeu- 
tic agent. Once the disease is fully developed the most important 
factor in treatment is an adequate supply of fluid and salt with an 
effort to prevent irreversible circulatory collapse. The development 
of anuria is caused by both the loss of fluid by the body and by in- 
sufficient filtration pressure in the glomeruli of the kidneys. 

Estimation of blood levels of the sulfonamides used in this series 
indicated that all three were absorbed even at the height of the disease. 
The author pointed out that the increased mortality in those patients 
receiving the sulfonamides would suggest that these compounds place 
an additional burden on an already dysfunctioning excretory system, 
particularly when they contain irritant compounds such as formal- 
dehyde. 


A Controlled Study of the Use of Streptomycin in Pulmo- 
nary Tuberculosis. Long, E. R., and Ferebee, S. H. Pub. Health 
Rep. 65:1421 (1950). A total of 541 patients with pulmonary tuber- 
culosis were divided at random into two groups. The over-all con- 
dition of the patients in the two groups was essentially the same. Any 
and all methods of conventional treatment were permissible for use 
for all patients at the discretion of the doctors in charge at the 
various hospitals. The only variable was that 20 mg. of streptomycin 
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per Kg. of body weight was added to the therapy of the patients in 
one group for a period of 91 days. 

The two groups were compared every 3 months during one year 
on the basis of temperature, body weight, the amount and bacillary 
content of sputum, and the X-ray change. About 40 per cent of 
each group were still underweight at the end of the year but among 
those whose underweight status changed those in the streptomycin 
group tended to move into the normal weight category while those 
in the other group showed a death rate about twice that of those show- 
ing a weight gain. The temperature evaluation showed a similar 
response in that the slightly febrile cases showed a tendency to become 
afebrile when they were receiving streptomycin while the markedly 
febrile cases showed a tendency to deteriorate unto death if they were 
not receiving streptomycin. <A similar response was observed with 
regard to the amount of sputum. The bacteriological response showed 
about half of the patients in each group still with positive sputum 
cultures at the end of the year. However, among those whose posi- 
tive sputum status changed, about 80 per cent of the streptomycin- 
treated cases and only about 50 per cent of the control cases became 
negative while 20 per cent and 50 per cent, respectively, had died. 
The X-ray comparison was more difficult to evaluate but in the 
streptomycin group about 70 per cent had improved by the end of 
3 months pand continued to improve during the rest of the study 
time. Among the controls the change was much slower and less 
dramatic with about 10 per cent remaining unchanged at the end of 
the year as compared with 7 per cent in the streptomycin group. 

The authors presented the theory that there are three components 
in a given population of tuberculous patients; one group that will 
tend to improve, another that will tend to deteriorate, and a third 
that is doubtful and may either improve or deteriorate. The addi- 
tion of streptomycin to the therapy of these patients may bring about 
a more rapid improvement m the first group, a slowing of the de- 
terioration and a delay in the approach of death in the second group, 
and a swing of the apparent balance between the factors of host 
resistance and conventional therapy and the severity of the infection 
to a high rate of improvement in the doubtful group. The authors 
were hopeful that a clearer understanding of the nature of the doubt- 
ful cases for which streptomycin may be the decisive factor would 
emerge from further analysis of the study material. 
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Prophylaxis of Ophthalmia Neonatorium With Penicillin. 
Davidson, H. H., Hill, J. H., and Eastman, N. J. J. A. M. A. 
145:1052 (1951). Prior to the study reported by the authors three 
clinical series of 9,241 consecutive newborn infants were treated 
prophylactically for gonorrheal ophthalmia with intramuscular in- 
jections of 50,000 units of penicillin. Not a single case of this in- 
fection arose. The present series represents an additional 4,163 
infants who were given by consecutive weekly rotation, prophylactic 
treatment with penicillin ointment containing 100,000 units per Gm. 
in a dose equal to about 7,000 units, an aqueous dispersion of 10,000 
units of penicillin by intramuscular injection, or 2 drops of 1 per 
cent silver nitrate in each eye. The incidence of signs of irrita- 
tion was 10.6 per cent, 13.8 per cent, and 51.3 per cent and of dis- 
charge from the eye 4.4 per cent, 7.5 per cent, and 28.9 per cent, 
respectively. No case of gonococcal conjunctivitis was found but 0.9 
per cent, 1.9 per cent ,and 2.6 per cent, respectively, had an infec- 
tion from some other organism. 

The authors stated that they felt that the penicillin ointment is 
the most efficacious, the safest, and the least irritating agent for 
the prophylaxis of gonorrheal ophthalmia in hospital practice. The 
ointment need be applied but once rather than a number of times as 
was the case with drops of an aqueous solution of penicillin studied 
previously. Although the intramuscular technique compared favor- 
ably with the ointment it possessed the constant possibility of produc- 
ing a Herxheimer reaction and of masking syphilis. Only one case 
of sensitization was known to have occurred in the 12,036 penicillin 
cases covered in this report and, thus, this possible objection seems 
unimportant. In the light of the results of their study the authors 
recommended that, where necessary, regulations governing the pro- 
phylaxis of ophthalmia neonatorium be changed to permit the use 
of penicillin ointment in hospital practice when the physician prefers 
it to silver nitrate. 


The Use of Khellin in Angina Pectoris. Drezner, H. L., and 
Horoschak, S. J. Med. Soc. New Jersey 48:116 (1951). Pure 
crystalline khellin was used in the treatment of 21 patients, 18 with 
angina pectoris syndrome, 2 with coronary spasm, and 1 with duo- 
denitis. Definite clinical improvement was evident in 12 of the 18 
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angina pectoris patients. The evaluation of improvement in these 
cases was based upon the effect the drug had upon the work capacity 
and the nitroglycerin requirements as compared with these con- 
ditions prior to therapy. The authors noted that khellin produced 
no apparent effect on the blood pressure and pulse rate and no ap- 
preciable change in the electrocardiograph and blood counts. 

Previous reports had indicated that khellin exerted a more pro- 
longed action than amyl nitrite, that its dilatory action on the coro- 
nary vessels is a selective one, that it is absorbed rapidly from the 
stomach and small and large intestine, and that because of slow 
elimination from the blood and tissues repeated administration leads 
to accumulation in the body. Reports also indicated that kidney func- 
tion is not impaired by prolonged administration of khellin, that 
coagulation and bleeding time, blood pressure, pulse rate, and res- 
piration are not affected to any appreciable degree. 

As a result of their observations and experience the authors con- 
cluded that pure crystalline khellin very nearly approaches the re- 
quirements of the ideal coronary vasodilator. They first used the 
crystalline form of the drug in 50 mg. uncoated tablets in divided 
doses up to 200 mg. a day. However, most of the patients developed 
gastrointestinal disturbances. Later, 20 mg. enteric coated tablets 
were used and practically all of the side effects experienced with the 
uncoated tablets were eliminated and it was possible to reduce the 
daily dose to 60 to 80 mg. 

One of the patients with coronary spasm obtained temporary 
relief and the other gave an excellent response. The patient with 
duodenitis did not experience relief from the substernal pain. 
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BOOK REVIEWS 


Franz Berger: Handbuch der Drogenkunde; Erkennung, 
Wertbestimmung and Anwendung. Band 2. Folia. Mit-22 
Abbildungen und 2 Tafelin, 456 pages, 1950. Verlag Wilhelm 
Maudrich Wien. $10.00. 


The first volume of this series was published in 1949, dealing 
with Cortices and Flores. This second volume is a worthy successor 
to the first, discussing /olia—the leaves of a drug. As an introduc- 
tion the anatomy and morphology of leaves are described, followed by 
a thorough discussion of individual drugs (leaves). Excellent, nu- 
merous illustrations offer information about the physical characteris- 
tics, thus supplementing the text admirably. Microscopy, therapeu- 
tic uses, different methods of uses, and practical suggestions with 
respect to these drugs make this book a valuable addition to reference 
works in pharmacognosy. 

E. EWRENSTEIN. 


History of Pharmacy. Kremers and Urdang. Second Edition, 


1951. 622 pages. $7.50. J. B. Lippincott Company, Phila- 
delphia, Pa. 


In 1940, Edward Kremers and George Urdang, two of the 
world’s foremost historians in the field of pharmacy, compiled and 
edited what they chose to term a guide and a survey of the history 
of pharmacy. It met with warm welcome everywhere, for it was a 
needed volume for students, teachers and practitioners. 

Now in 1951, a second edition of the History of Pharmacy, 
revised and enlarged, has been prepared and placed at the disposal 
of those who would look to such a work for inspiration, and as well 
for facts and figures. Dr. Kremers died shortly after the first edition 
appeared, but his partner, Dr. Urdang, together with a new and wel- 
come arrival in historical endeavors, Glenn Sonnendecker, combined 
their efforts in bringing the book up-to-date. 

The style and much of the text of the first edition have been 
retained, but a new and better type face has been used, and some new 
and interesting paragraphs and chapter sections added. 


(213) 


Be 
ne 


214 Amer. Jour. Pharm. 


Not only is this book excellent from a reference standpoint, but 
it is interestingly readable. One who derives pleasure from his- 
torical background details has, in this volume, an ample bibliography 
to help find other works of the same nature. There is a splendid 
chronology, a very helpful glossary, and a well-done index, all three 
being of inestimable value to the constant user. There are thirty 
illustrations. 

The scientific facts of pharmacy are never at rest, but the his- 
torical facts of pharmacy are quite constant. Addition of this book to 
the pharmacist’s library will provide an ever-present and ever-accurate 
source of basic information and inspiration, for the history of the 
profession is one of which every pharmacist may well be proud. 


Joun E. KRAMER 
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: Doctors..and patients alike attest to 
the effectiveness of 


(brand of prophenpyridamine ) 
A potent, outstanding antihistamine, which makes pos- 
sible welcome relief for many patients. Rapid in action, 
intermediate in duration of effect, and tolerated by the 
majority of patients. 


TRIMETON TABLETS 
continue to be 
a favored prescription 


for hay fever, allergic rhinitis, urticaria, and numerous 
other allergic disorders. 


Seloting CORPORATION BLOOMFIELD, J. 
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Benadryl 
hor, aad Alcohol, 7%. 


CALADRYL 


calamine-type antipruritic lotion 


with Benadryl” 


PARKE, DAVIS & COMPANY 2 


DETROIT 32, MICHIGAN 


to itching, irritated skin, 
CALADRYL gives quick relief because of its 


antihistaminic-antipruritic combination— 
Benadryl with a eed prepared 
calamine-type lotion base. 


is the season when demand 
increases for relief from itching and 
irritation — sunburn, prickly heat, diaper 
rash, cosmetic rash, insect bites, hives, 
contact dermatitis, poison ivy and oak, 
and minor skin irtitations. 


of CALADRYL are climbing steadily. 
Recognition of its value in common skin 
complaints and appreciation of its 
outstanding pharmaceutical elegance 
continue to build demand. 


CALADRYL is a smooth, creamy lotion, 
pleasantly scented. It does not stain, 

does not rub off, and is easily removed by 
rinsing. It stays suspended for days and 
resuspends easily on slight shaking. 


CALADRYL is supplied in 6-ounce 
bottles, wide-mouthed for easy 
application. 
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American Journal of Pharmacy 


The American Journal of Pharmacy is the oldest continuously pub- 
lished scientific periodical of its kind in America, having been established by 
the Philadelphia College of Pharmacy in 1825. After the original issue there 
were three other preliminary numbers until 1829, when regular publication 


began. 


From then until 1852 four issues were published annually, with the 


single exception of 1847, when an additional number appeared. Six issues a 
year were printed from 1853 to 1870, at which time the Journal became a 


monthly publication. 


Former Editors of the Journal have been: Daniel B. Smith, 1825-1828; 


Benjamin Ellis, 1829-1831; Robert E. Griffith, 1831-1836; Joseph Carson, 
1836-1850; William Procter, Jr., 1850-1871; John M. Maisch, 1871-1893; 
Henry Trimble, 1893-1898; Henry Kraemer, 1898-1917; George M. Beringer, 


1917-1921, and Ivor Griffith, 1921-1941. 


Established and maintained as a record of the progress of pharmacy and 


the allied sciences, the Journal’s contents and policies are governed by an 
Editor and a Committee on Publications elected by the members of the 


College. 


Manuscripts should be sent to the Editor, who does not assume any re- 


sponsibility in connection with the views or investigations of contributors of 


accepted manuscripts, other than to exercise general care in selection. 


Contributors are allowed a reasonable number of copies of this Journal, 
free of charge, if applied for when the proof is returned. 


Reprints, if desired, should be ordered when the proof is returned. 


The table below shows the approximate cost of reprints, the make-up of the 
pages to be identically the same as in the Journal. 
vary from the figures given, and will depend upon the amount of presswork, 


paper, binding, and other factors. 
expected to cost somewhat more then the rates given. 
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6 pp. 
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4.25 
5.25 


7.00 
9.00 


14.00 
18.75 


15.00 
20.00 


The actual cost may 


Covers T1tLes 
50 copies 


Reprints containing half-tones may be 


$ 5.00 


is 

ES 

| 
SO copies ..... 

20 * a 


4ourR INDe, 
O” “4 
ees 3 
i 
> 
SAVING? 


